Aerosolized antigen exposure without adjuvant causes increased IgE production and increased airway responsiveness in the mouse.
Inhalation of an antigen, ovalbumin (OVA), in the absence of adjuvant has been demonstrated to induce an immune response that is associated with increased airway responsiveness. Determination of OVA-specific serum IgE and IgG antibody responses revealed an early increase in antibody titers that were initially restricted to the IgE class. Subsequently, IgG antibody titers increased and IgE antibody plateaued. Furthermore, we observed a tenfold increase in the number of lymphocytes caused by a predominant expansion of CD3+ T cells in the peribronchial-associated lymph modes (PBLNs) of sensitized animals compared with the numbers of cells in control animals or in the gut-associated lymphoid tissue. The sensitized animals demonstrated an increase in airway responsiveness to intravenous methacholine challenge. Analysis of in vitro immunoglobulin production by spleen mononuclear cells revealed increased spontaneous IgE production that was more than fourfold enhanced in the presence of OVA, but IgG production was not increased. Spleen and PBLN lymphocytes, but not lymphocytes from gut-draining lymph nodes, demonstrated a proliferative response to OVA. Control animals exhibited no proliferative response to OVA. Histopathologic examination of the sensitized lung revealed an absence of acute inflammatory cells (e.g., neutrophils and macrophages), lymphocytes, or monocytes at the time of the increased airway hyperresponsiveness. These data indicate that, after sensitization of mice by inhalation of antigen, the animals develop a specific IgE antibody response, expansion of PBLN lymphocyte numbers, and increased airway hyperresponsiveness in the absence of signs of airway inflammation.